In this paper, Exp-function method is applied to obtain the solutions for the nonlinear dispersive ( , ) K m n equations. We choose as an example the nonlinear dispersive (2, 2) K and (3,3) K equations and obtained the exact special solutions in terms of hyperbolic functions of the phase, rational solutions with a simple pole at the origin.
Introduction
In this paper we consider the following nonlinear dispersive ( , ) K m n equation:
The classic nonlinear dispersive ( , ) K m n equation first introduced by Rosenau and Hyman [16] and they studied the role of nonlinear dispersion in the formation of patterns in liquid drops. Subsequently, Rosenau [17] [18] [19] and Oliver and Rosenau [12] 
Where the prime denotes the derivation with respect to  . Exp-function method is based on a priori assumption that traveling wave solutions can be expressed as 
Solution procedure
Using the transformation
Integrating Eq. (8) with respect to ξ, we obtain
where the prime denotes the differential with respect to  . Recently, Zhou et al [25] applied an extra transformation, 1 s uv  on to reduced Eq. (9) for further simplification and applied exp-function method to that simplified equation. In this study, we applied the exp-function method directly to the Eq. (9) and examined it for (2, 2) K and (3,3) K .
Example1: Eq. (9) for 2 mn  reads as
In view of the Exp-function method, we assume that the solution of Eq. (10) can be expressed in the form
where c, d, p and q are positive integers which are unknown to be determined later, an and bm are unknown constants. Eq. (11) can be re-written in an alternative form as follows
In order to determine values of c and p, by using (12) ( 7 ) ] ... exp [8 ] ...
where ci are coefficients for simplicity. By balancing highest order of Expfunction in Eqs. (13) and (14), we have 
where di are coefficients for simplicity, we have d+q=2d which leads to the limit q=d.
For simplicity, we set p=c=1 and d=q=1, then Eq. (12) leads to
Substituting Eq. (20) into Eq. (10), and also, consider a special case when D=0, and using the symbolic computation,
where 
Equating the coefficients of exp(nξ) to be zero, we have 
Solving the system, Eq. (22), we obtain 
Special solutions in terms of hyperbolic functions
where c, d, p and q are positive integers which are unknown to be determined later, an and bm are unknown constants. In order to determine values of c and p, by using (24) and balancing u and ( 11 ) ] ... exp [12 ] ... 
where ci are coefficients for simplicity. By balancing highest order of Expfunction in Eqs. (25) and (26), we have 
... exp [3 ] ... exp [3 ] 
where di are coefficients for simplicity, we have d+2q= 3d
which leads to the limit q=d.
(31) For simplicity, we set p=c=1 and d=q=1, then Eq. (24) leads to
Substituting Eq. (32) into Eq. (23) and also, consider a special case when D=0, and using the symbolic computation (5 ) exp (4 ) exp (3 ) exp (2 ) exp( ) exp( ) exp ( 2 ) exp ( 3 ) exp ( 4 ) exp ( 5 ) 
 
which is the solution in terms of hyperbolic functions of the phase, rational solution with a simple pole at the origin. Our solution, for example, is in more general structure from the Refs. [21, 35] .
